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ABSTRACT 

 
The assessment of response of composite seismic force resisting systems 
requires accurate nonlinear formulations for the composite members.  This 
seminar summarizes research spanning several projects on the performance 
of composite concrete-filled steel tube (CFT) beam-columns as part of 
composite frame structures subjected to earthquakes.  The work includes the 
development of damage parameters to characterize the progression of cyclic 
damage in CFTs; the development of two finite element formulations geared 
for three-dimensional nonlinear transient dynamic analysis of composite 
frames; ongoing research on full-scale experimental tests of CFTs subjected 
to multi-axial loading; and relation of this research to the U.S. design 
provisions for composite structures.  The two finite element formulations include a stress-resultant-space 
beam-column element that uses a concentrated plasticity formulation to simulate cyclic CFT response, 
and a stress-based distributed plasticity fiber-based mixed finite element formulation for CFT beam-
columns that provides detailed results of the primary stress-strain response as part of complete 3D frame 
analysis.  Extensive validation against experimental tests is summarized. 
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